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7i laminated he at- seal able sheet ie constructed of a 
plurality ol plies of flexible fUnn wherein the first ply is 
alunanwp foil, the second ply is a polyolefin resin bonded to 
one faco of the aluminum foil. the third pi? Is a heat-eealable 
thermoplastic resin bonded to the other face of; the aluminum 
foil, and the fourth ply iB polyvinyl chloride coated regener- 
ated cellulose bonded to the polyolefin ply with a polyurethane 
resin printer* 

The present invention relates to laminated filrap and 
to more particularly to an improved flexible laminated film wrapper 
for packaging a variety of products. 

Flexible walled pouches or containers have boon used 
with excellent: results end to an increasing extent in tho pack- 
aging art for preserving and distributing foodstuffs and other 
materials of various character. These packages are generally 
constituted of flexible thermoplastic iflatorialtf , such as poly^ 
olefin resin films, aa polyethylene and tho like, which are 
lamina ted to metal foil* Flexible packages are formed from the 
laminated aheets by weans of heat mealing operations. 
20 as it is highly doeirahlo to have the outside of the 

packages constituted of n very decorative film, a coa.ted, trans- 
parent regenerated cellulose shooting CCollophane} having a 
design printed in reverse an the inner side of tho sheet, is 
generally bonded *o the polyolefin layer of the flexible lamin- 
ated sheet with the printed design in contact therewith. The 
re*sultirig campoBite article has wide market appeal because of 
its attractive appearance, outstanding, barrier properties, and 
moderate cost,. 

However, considerable difficulty has been encountered 
30 heretofore in producing a satisfactory, stable, laminated pro- 
duct, as regenerated cellulose sheeting and polyolefin film* 
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ore dissimilar materials, thore is a lack of adequate adhesion. 
The problem ia further aggravated by the printing in* used for 
the reverse design which of ttimofi aeleteriously effects any 
adhesive bond between the regenerated cellulose film and the 
polyolefin substrate, as a result, during nubSCC[uent handling 
of the packago and eapecially during prolonged atorage periods. 
deUmination between the regenerated cellulose And polyole<!in 
layers of the sheet occurs, resulting in package failure. 

In accordance with tlto present invention, a laminated 
sheet suitable for use ae a flexible pac*agijig material having 
improvwd resistance to de lamination is constructed of a f l.mt 
ply of aWnum foil, a second ply of » polyolefin resin bonded 
to one face of the aluminum foil, a third ply of a hoftL-Bsalable 
thorwopiaetic rcstn bonded to the opposite face of the aluminum 
" foil, and a fourth ply of regenerated cellulose coated on both 
eides with polyvinylchloride, the polyvinylchioride-coatud 
regenerated cellulose ply adhesively bonded to the polyolefin 
subatrat* with a polyurethane reein primer. Suitably, the side 
of the regenerated cellulose layer bonded to the polyolefin 
substrate is provided, before bonding, with a decorative 
reverse printed design** 

HCW referring more particularly to the drawings, 
FIGtJRK 1 perspective^ depicts a laminated structure id 
Accordance with the present invention. 

FIGUKB 2 illustrates the laminated structure of FIGURE 1 
in fragmentary c rose- section. 

With reference to FIGURES 1 »r* 2, there ia iUuatrated 
the laminated structure of the present invention generally desig- 
nated by the rexarance numeral 10. ™> laminated sheet 10 Ms a 
first layer 11 of aWrnm foil of. suitable thlMM. » provide 
adequate dim^nstonal stability a»d optimum barrier property fox 
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the laminated shost to he used as a packaging material/ it is 
desirable, that the aluminum foil layer 11 have a thick»e&9 rang- 
ing from about .0002 to -U006 inches* and preferably about -0DO4 
inchBB in thickness, although any othor thickness of foil may be 
considered auitablc depending upon conditione- 
rs one side of the aluminum foil i$ bonded a coexten- 
sive layer 12 of a polyolafin* The polyolerin layer 12 may be 
any of a variety of types, e.g., a resinou* polyethylene having 
araelt index between about 3.0 to about 10.0 and & density betvocn 
10 0.90 and 0.970 g/cc* Preferably P a polyethylene renin having a 
melt index in the range of about 3.0 to 4*0 and a densJ ty in tbo 
range of about 0.01 to g/cc may be used- 

Othor polyoJ.erins which may bo used include polypropy 1 ' 
Clie, and copolymer b of ethylene with minor amounts of other 
unsaturated monomers, such aa vinyl, and acrylic esters, such as 
methyl or ethyl aery late or vinyl acetate* 

0>o the other surface, of the aluminum foil is bonded a 
coextensive layer 13 of a lie at- seal able thermoplastic material. 
Suitable heat- scalable thermoplastic material!* useful in *he 
20 practice of the present invention include polyvinyl idene chloride 
and copolymers thereof vith vinyl chloride or vinyl ucetftte, poly- 
styrene, poly amides c£ the typo formed by the reaction of a poly- 
basic acid, preferably ft dibasic acid, with a polyamino, prefer- 
ably a diamine (Sylon) , polyethylene, polypropylene, polyolefin, 
• copolyiater*i atyreno-isobotylena copolymers, etyrene-acrylonAtrxle 
copolymers, polyvinyl chloride, vinyl chloride-vinyl acetate 
copolymer ft and the like. 

The pnlyolefin Inyor 12 is appliad by conventional 
molt extrusion procedure. !Phe hoat-sealable thermoplastic resin 
30 layer 13 my be applied to the surface o6 the aluminum, foil 11 

by melt extrusion, or from a lacquer or emulsion of the polymeric 
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material. in the case of polyolefin materials, it is preferable 
to apply the coating by conventional JDelt extrusion procedures « 

*he thickness of the ho at- scalable thermoplastic resin 
layer 13 may range from about .0005 to about .0 050 inches, and 
preferably about .002 inches, and the polyolofii) layer; 12 fir era 
♦ 0005 to ♦002 inches, and preferably about .0003 inches. 

to tlx* polyolcf in layer 12 is bonded a coated trans- 
parent regenerated cellulose sheet 1* which in comprised of a 
regenerated cellulose layer IS coated on opposite sides with 
10 a thin coating of polyvinylchloride 16, 16'- 

The coated regenerated cellulose sheet 14 itfay be of 
any suitable thickness* which has sufficient strength to with- 
stand the stresses applied -to the wrapper during use. Regener- 
ated cellulose film ranging in thickness fro* 0.8 to 1*4 jnlls 
mas been found to have a suitable strength - 

The thickness, of the polyvinyl chloride coating ranges 
. frow about 5* to about 20% of the thickness of the regenerated 
cellulose film. 

The polyvinylchloride Coated regenerated cellulose sheet 
20 14 is bonded to the polyolefin layer 12 by an intermediate layer 
of* a polyuxe thane* priraer* 

Polyurethane bonding pritusra are well known to. the art 
.and are generally prepared from the reaction of the poly isocy ana te 
.- witn -compounds containing reactive hydrogens, such as poly ethers, 
iporlyeabers, castor oils, amines, and the like. The nriraex, a 
solution of a polyurethane* foaming, material mixed with a suitable 
catalyst in a volatile solvent r is applied to the regenerated 
cellulose surface which is to contact the poly olefin) layer. 

In adhering the coated regenerated cellulope .film 14 
30- to the polyolefin layer 12 , the regenerated cellulose face to 
be adhered to the poly olefin substrate may be reverse printed 
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with a Buitable decorative design prior to the priming operation. 

Hany types of commercially available printing ink» that 
are normally employed for printing coated regenerated cellulose 
nave been found unsuitable far use in the laminated structure o.« 
the present invention, as these inks deletoriougly effect the 
% bond between the coated cellophane and polyolBfin layer. Inks 

which have been found to be especially useful for pri.ntl.ng a 
decorative design on the Coated regenerated cellulose layer 
Which is bonded to the polyolefin layer in the laminated structure 
10 of the present invention without seriously effecting the resist- 
ance of the structure to Oolattination arc those wherein the resin 
vehicle in the formulation is of a vinyl resin, an acrylic rcsin- 
cellulose acetate butyrate resin blend, or a polyamide-ttitre- 
ceU.i)lo*e blend, 

Tho following examples will further i 1 lustra fee the 
invention but the invention is not restricted to the Be examples. 

A laminated sheet suitable for use as a packaging 
material was rasde by first bonding ft «0(M)35 inch thick aluminum 
20 foil to a .0008 inch filfe Of poiyvil>ylchlor.1.de coaLed regenerated 
cellulose by a sandwich extrusion technique therein molten poly- 
ethylene was extruded at 575 °P between the coated regenerated 
cellulose film and the aluminum foil with the inner surface of 
the polyvinyl phloride coated regenerated cellulose having first 
been primed with a thin layer of a polyur ethane reein which was 
the polymerisation product of an isocyanato and a polyether. 
I The -thickness of the extruded polyethylene layer was ,0008 

• inches and the polyethylene employed was character! &ed with a 

i 

i molt index of 3.0 and a density of 0\918 g/cc '.the regenerated 

I 30 cellulose sheet was coated on both sides with a thin coating 

V (about 12* of the thickness of th© cellulose- film) of polyvinyl- 
chloride. 

< 
i 
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Immediately after the fir at bonding operation, th 
laminate was then extruBiDTi coated on the exposed Coil surface 
with polyethylene with a .002 inch layer of the material being 
applied. 

A flexible pooch was constructed from two sheets of 
laminated filja prepared in the above manner by auperimpofllng the 
faces of the outer polyethylene layers of the sheet* and then 
heat-sealing the edge areas of the assembly at a temperature of 
325»P. 

■ 19 the pouch was then stored at ambient conditions for 

one month. 

The resistance of the laminated sheet to delaroihatiDn 
In the heat-aealed and non-heat-sealed areas of the pouch VSB 
determined by measuring the bond strength between the poiyvinyl- 
cbloride coated regenerated cellulose Uyor and the inner poly- 
ethylene layer of the laminate by pulling the- bonded layers 
. apart at an angle of 180- to the bood in the opposing Jew* of 
a Suter tensile testing device at the rate of 20.0 inches per 
nilnute, using teat strips one-inch Kide which had been cut out of 
2fr , : a heat-sealed section of the pouch, as well a? a section of the 
V-;. • .pbtfch -which had not been subjected to- heat-eealing temperatures . 

jooc purposes of comparision, the bond strengths of 
1 ' othex laminated sheets prepared in a »anner si-liar to Example i 

L; - with the exception that regenerated cellulose films which wore 

. not coated with polyvinylchloride were bonded to the polyethylene/ 

f \ aluminum foil/polyethylene base laminate with a primer not of 

i." ■ the polyurethana variety. 

{ ' The first of these control films designated Control 

•' • Fiim 1 1* a regenerated cellulose film which is uncoated on 
30 the- side which ia laminated to the polyethylene layer and 
{'■•. coated with a coating of nitrocellulose on the oppoaite side. 
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The regenerated cellulose f 1.1m was bonded to the polyethylene 
ioaer layer vhich had been coated witb a thin primer layer of 
rxjlyethylcneacniriO'. 

The eecond of the control films r designated Control 
Film 2 was a regenerated cellulose film vhich was floated on 
Opposite aides with polyvinyUttene chloride and bonded to tho 
Inner polyethylene layer with an alkyl tit an* to primer. 

The bond strengths of the various laminates axe 
stiramarisad in Table x be low. 
10 TABLE I 

Bond Strength 





Illuminated 


unsealed section 


hcot'-*eAle& section 


Test Wo. 


Film 


of Pouch 


o± Pouch 


1 


A* 


535 




2 


B** 


450 


470 


3 


Control Film 1 


4U 


40 


4 


Control Fill* 2 


80 


80 



* SHAWNAD 92 



20 ** JiDCOTB 335 -* isocyanate/poly^ther poly ure thane rosins manu- 
factured by Morton Chemical Company, uBed as printer for 
bonding regenerated cellulose filon to polyolefin layer. 

EXftMFEig It 

H'he procedure of fcxarnpl© I was repeated with the 
exception that on the" face of the coated regenerated celluloso 
film to be laminated to the inner polyethylene substrata vas 
printed * reverse design using a variety of different printing 
inks. 

\ 

\ The bond strengths of laminated shoe t ft prepared in 

V 30 accordance with tho present invention/ as well as the bond 
J 

i strengths of Control pilms 1 and 2, vbich have aL*o been reverse 

[. — N printed witb a variety of infcs, wits determined. 
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The regenerated cellulose f 1.1m was bonded to the polyethylene 
loner layer vnich had been ooated with a thin primer layer of 
polyethylcneamliie. 

The Becond of the control films, designated Conttol 
Film 2 waa a regenerated cellulose film which was ooated on 
opposite aides with polyvirjylidene chloride and bonded to tho 
inner polyethylene layOr With an alkyl titanate primer. 

The bond strexxgtbB of the various laminates are 
summariz&d in Table t be low - 
10 TABLE I 

Bond Strength 



Test NO. 


I>aniJj)a.ted 
FUto 




unsealed sect 
of Pouch 


:ion hcat***ealed section 
o± Ponc3h 


1 


A* 




535 




2 


B** 




450 


470 


3 


Control Film 


1 


40 


40 


4 


Control Pilw 


2 


80 


80 



+ SHAWN&U 92 

20 ** KDC02B 335 - isocyaxiate/polysther polyurethana rosins manu- 
factured by Morton Chemical Company, used as printer for 
bonding regenerated cellulose film to poly olefin layer. 

EXftMPM 11 

the procedure of Example I was repeated vith the 
exception that on the" face of the coated regenerated cellulose 
filJU to be laminated to the inner polyethylene substrata was 
printed* a reverBe design using a variety of <U ffereut printing 
inks. 

The bond strengths of laminated sheets prepared in 
30 accordance with tho present invention, as well as the bond 

strengths of Control Films 1 and 2, which have also been reverso 
printed with a variety of infca, wan determined. 
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Th bond strengths of the printed regenerated eelltilooa 
films to the innor polyetbyl ne layer of the laminate id Summar- 
ized in Table II below. 



TABLB II 





Film Type 


A 


A 


B 


control 
Film 1 


Control 
^ilm 2 


id 


tnX Type 


vinyl 
resin 


nitro- • 

ceilttlos*- 

polyaroide 


ajcrylio 
resin- 
cellulose 
acetate 
bufcyrate 


aiiellae— 
nitro- 
cellulose 


m-tjcMj - 
cellulose 




Bond Strength 
(g/in width) 












unsealed 
section 
of pouch 


471 


250 


770 


ao 


l&a 




he At- sealed 
section 
of -pouch 


420 


110 


750 


80 


*0 
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